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Nominee Information

Nominee Name: Philip J. Bos

Occupation: Professor

Address location: business

Company: Kent State University

Street Address: Summit St.

Dept/Ms: Liquid Crystal Institute

City: Kent

State/Province: OH

Postal Code: 44242

Country: USA

Home Phone: (330) 655-7658

Business Phone: (330) 672-2511

Fax: (330) 672-2796

E-mail: pbos@kent.edu

Membership Grade: member

This nomination is for the award of:

Fellow

Proposed citation: (Please do not exceed 30 words.)

For his many contributions to the science and technology of liquid crystal displays including high speed, bistable, diffractive and self-compensating devices.

Education and professional history of the nominee

(Include college and/or university degrees, positions and responsibilities of relevant professional employment.)

Education History: 

Ph.D. Physics, Kent State University, May 1978

MS    Physics, Kent State University, Sept. 1974

BA    Physics, Hope College, June, 1973

Professional History:

2001- Present 

Professor, Chem. Phys., Kent State Univ.

1997- Present  
Assoc. Director Liquid Crystal Inst. KSU

1995-2001     

Assoc. Professor, Chemical Physics, KSU

1994-1995     

Senior Research Fellow, LCI at KSU

1984-1993     

Principal Scientist, Tektronix Inc.

1981-1984     

Senior Scientist, Tektronix Inc.

Professional Awards and Other Professional Society Affiliations and Grades of Membership 

Dr. Bos has contributed strongly to the Society for Information Display and it associated functions.  Some of this activity includes:

General Chair: 20th IDRC, Palm Beach FL, 2000

Program Chair for 1997 IDRC, Toronto

Member Program Committee, SID Annual Conf. 1993- 1997.

Liquid Crystal Tech. Sub-Committee Chair, SID International Symposium, 1996

Session Co-Chair, Workshop on Advanced LCDs (Asia Display'85), Hamamatsu, 1995

Session Co-Chair,IDRC (Euro-display)Birmingham,1996

Member of the Society for Information Display Academic Committee

Description of most significant achievement(s) or of outstanding technical leadership, which qualifies the nominee for the award. [This is the most significant consideration for the awards committee, and it should be specific (site references when necessary) and concise]

First as a Scientist at Tektronix Laboratories and currently as a Professor at Kent State University, Dr. Bos has contributed broadly to information display technologies.  His major contributions, from almost twenty years of activity, are listed below.

HIGH SPEED ELECTO-OPTICAL EFFECTS AND PI-CELL INVENTION

      He recognized the importance of the coupling of flow and director reorientation in speeding the relaxation of the director field in nematic devices. He invented the p-cell device that has been used for commercially successful applications in the area of field sequential color and stereoscopic viewing systems.  Selected publications in this area of work include:

1. "New LC/CRT Field Sequential Color Display", R.S. Vatne, P.A.Johnson, P.J.Bos  Proc. SID 25 p31 (1984)

2. "Defects in the p cell with striped electrodes", H. Mori, E.C. Gartland, Jr., J.R. Kelly and P.J. Bos, Proc. 5th Intl. Display Workshop, pp. 77-80 (1998).

3. "Effects of pretilt angle on electro-optical properties of Pi-cell LCDs", X.-D. Mi, M. Xu, D.-K. Yang and P.J. Bos, SID Digest XXX, 24-27 (1999).

4. "Optimization of bend cells for field-sequential-color microdisplay applications", P. Watson, P.J. Bos, J. Gandhi, Y. Ji and M. Stefanov, SID Digest XXX, 994-997 (1999).

OFF-AXIS LIGHT PROPATATION FOR NEMATIC ELECTRO-OPTICAL EFFECTS:

      He clarified importance of the symmetry of the director configuration when designing electro-optical effects with wide angle of view and invented an optically self-compensating director configuration.  This work has been used others and is being considered by many major LCD manufactures for next generation displays.  Also showed application of negative birefringence 

films to several devices and designed practical "four-domain" alignment techniques.  Selected publications include:

1. "Optical compensation of liquid crystal materials using negative birefringence compensation films", C.D. Hoke, H. Mori and P.J. Bos, Jpn. J. Appl. Phys. 38, L642-L645 (1999).

2. "Designing concepts of the discotic negative birefringence compensation films", H. Mori and P.J. Bos, SID 98 Digest XXIX, 830-833 (1998).

3. "Optical performance of the pi cell compensated with a negative birefringence films and an a-plate", H. Mori and P.J. Bos, Jpn. J. Appl. Phys. 38, 2837-2844 (1999).

DIFFRACTIVE AND BEAM STEERING EFFECTS FOR PROJECTION DEVICES:

      He invented polarization independent electro-optical diffraction grating based on optical activity rather than optical path length difference.   This resulted in the ability to demonstrate low voltage, high performance liquid crystal electro-optical effect for transmissive projection devices.  Selected publications include:

1. "Patterned alignment, liquid crystal diffractive spatial light modulators & devices", C.E. Holton, P. Bos, M. Miller and W.E. Glenn, Proc. SPIE 3292 (1998).

2. "Efficient, polarization-independent, reflective liquid crystal phase grating", C.M. Titus and P.J. Bos, Appl. Phys. Lett. 71, 2239-2241 (1997).

BISTABLE NEMATIC AND POLYMER STABILIZED DEVICES:

      He demonstrated that polymer stabilized materials could be used to improve performance of micro-lenses as well as STN and Bistable devices characterized as having the director in the center of the device, nearly parallel or perpendicular to the cell normal.  For the case of bistable twist cells, demonstrated 100 microsecond line times and explored factors affecting the zero-field director configurations. Has shown what may be first experimental evidence for reorientation of a polymer network as the surrounding liquid crystal director field is reoriented by an electric field.  Selected publications include:

1  "Polarized infrared study of a polymer network deformation in a nematic liquid crystal host", C. D. Hoke, J. F. Li, Y. H. Lin, L. C. Chien, P. J. Bos, S. Hudson, J. L. Koenig, Liq. Cryst., 27 359-363 (Mar., 2000).

2.  "The effect of material parameters on the hysteresis of bistable STN displays"  J.Li, C.D.Hoke, P.J.Bos  Mol.Cryst.Liq.Cryst. 304 p113 (1997)

3.  "Design optimized bistable twisted nematic liquid crystal display" B. Wang and P. Bos,  J. Appl. Phys. 90, 552-555 (2001)

ALIGNMENT METHODS FOR SmC* ELECTRO-OPTIC DEVICES:

      Showed that a high tilt surface boundry condition could yield defect free SmC* electro-optic devices and true surface stabilized director configurations.  Also showed importance of surface topography with low tilt surface boundary conditions on defect formation.  A selected publication is:

1.  "A Method for Director Alignment of SmC* Devices  Ferroelectrics", 85, p15  (1988) P.J.Bos , K.R. Koehler / Beran (R)

FINITE DIFFERECNE TIME DOMAIN (FDTD) MODELING:

      Showed how the FDTD method can be applied to problems in liquid crystals with off-axis light illumination.  Provided the first highly accurate description of diffractive liquid crystal beam steering devices.  A selected publication follows:

1.  "Comparison of analytical calculations to finite-difference time-domain simulations of one-dimensional spatially varying anisotropic liquid crystal structures", C.M. Titus, P.J. Bos, J.R. Kelly and E.C. Gartland, Jr., Jpn. J. Appl. Phys. 38, 1488-1494 (1999).

EDUCATION AND TRAINING OF GRADUATE STUDENTS:

      Prof. Bos has advised the thesis and dissertation research of twelve masters and doctoral level graduate students, performing their research on basic science related to information display technology.  Eight have completed and defended their work and obtained MS or Ph.D degree and are working the display industry.  Selected examples include:

1.  Dr. Chad Hoke, 1995-1999, Ph.D currently at Hewlett Packard Laboratories

2.  Dr. Philip Watson, 1996-2000, Ph.D currently at 3M

3.  Mr. Asad Khan, 1995-1996, MS currently at Kent Displays, Inc.

4.  Dr. Jim Anderson, 1995-2001, Ph.D. currently at Hana Microdisplays, Inc.

GRADUATE AND PROFESSIONAL COURSES:

      Prof. Bos developed a graduate level course at Kent State University on Liquid Crystal Displays, focusing on the science of liquid crystal device design.  He is a co-developer of a continuing education short course entitled   Liquid Crystals: Materials and Display Device.  This has been a highly successful multi-day lecture/lab course for professionals in the area of applications of liquid crystals having had over 150 participants from large domestic electronics, display and liquid crystal companies; universities;  and several government agencies.

Supportive material: 

PUBLICATIONS

In addition to the publications listed above, he has some additional 120 publications related to display science and technology in refereed journals or refereed proceedings such as SID or IDRC.

INVENTIONS

He is the holder of 20 US patents and numerous foreign patents on display technology.  Selected patents include:

1.  High Contrast Light Shutter System, US Patent 5,187,603, P.J. Bos, issued Feb. 16, 1993

2.  Gray Scale LC Device Having a Wide Viewing Angle, US Patent 5,410,422, P.J. Bos, issued Apr. 25, 1995

3.  Reflective optically active diffractive device, U.S. Patent 5,825,448, P.J. Bos, J. Chen, D.L. Johnson, W.E. Glenn, C.E. Holton, B.E. Smith, issued Oct. 20, 1998.

4.  Polymer stabilized four domain twisted nematic liquid crystal display, U.S. Patent 5,831,700 P.J. Bos and J. Chen, issued Nov. 3, 1998.

5.  Switchable color filter using electrically controllable optical retarders, US Patent 5,714,970,  P.J. Bos and P.A. Johnson, Jr., issued Feb. 3, 1998.

EDUCATION

In addition to the graduate students mentioned above, he has advised eight postdoctoral associates in the area of display technology and has hosted nine visiting scientists from industrial laboratories who wish to learn the display technology.

Endorsements

Please list the endorsers below:

1.  Paul Drzaic      

2.  William Glenn    

3.  Frederic Kahn    

4.  Alan Lien        

5.  Terry Scheffer   
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[image: image1.jpg]